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Regional Features of Road Network
and their Implications for
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+. Introduction
Transportation plays a key role in the socioeconomic development of regions in any
country. It is much more important in Russia, which is characterized by a large and diverse
territory. Russia aims to deepen political, economic and military relations with the neighbor-
ing countries, so transportation also becomes crucial from an international perspective. The
President and Government of the Russian Federation esteem the transportation significant.
A new strategy for transport development in Russia was discussed at the State Council, held
in October ,**-. Then in December Russia’s transport strategy for a period up to ,*,* was
deliberated at the meeting of the Government and received the green light. Transport
development can be said to be one of the political challenges in Russia today. In the process
of such policy-making, serious road problems were highlighted.
In the meantime having the opportunities to look at roads in many parts of Russia, we
have often found that an asphalt road suddenly changed into a gravel road or an uncovered
road and that roads were bad in several places.
There are some studies in the sphere of road transport services. One of them analyses
demand for the road transport services on account of economic development in order to
Regional Features of Road Network and their Implications for Industrial Development in RussiaToshio OMATA
5
predict the demand in the Russian automotive industry (Pogryebnyak, Byelousov, Kuznyet-
sov, et al. ,**,). Shaw (+333) in his geography of Russia, though he considers the whole
transport, summarizes the transportation system inherited from the past is built to serve an
economy very di#erent from that now developing under market conditions. He also indicates
that the lack of an adequate road network is a major problem for rural development and
sometimes for industry and international trade (Shaw : +,/). This is a very important
understanding, but it is not developed to discuss. Road transport and road networks are
described in various textbooks on economic geography of Russia, and partially similar views
to Shaw’s are often expressed. Among these notable is the reference that one of the principles
in developing the road network in Russia is the access of the covered road to each settlement
from both social and economic standpoints and a main problem is to lengthen covered roads
(Shuvalov ,**, : -,,). Judging this reference, it is fruitful to examine the situation of the road
network between settlements. However there has been no substantive analysis of the recent
regional features of the road network from such point of view. Recently, strictly speaking at
the final stage of this study, Nefedova (,**-) published the comprehensive geographical book
on the rural Russia. In this book, Nefedova also mentions road networks in order to
exemplify the lack of the rural infrastructure. She examines access to a covered road and a
railway of every place in Moscow Oblast and the southern part of Yaroslavl Oblast on a map
to show the actual conditions of tra$c accessibility. Then she shows the result in a figure, in
addition, typifies the relations between various roads and rural settlements and farms in the
Non-black soil region. Comparing our study with Nefedova’s, their purposes and sample
areas are di#erent from each other. However, similarities are recognized in the evaluation of
roads and the adopted method. This fact tells that such a evaluation and method can be
accepted widely. The substantial investigation of the road network between settlements and
receiving the whole picture of the road network will also help to analyze future regional and
industrial changes.
This paper aims to make clear the regional features of the road network among settle-
ments in Russia and to discuss somewhat their implications for industrial development. So in
the paper firstly the present situation of Russian road transport, most of which have already
been pointed out in Russian and foreign textbooks, on recent data will be described. Secondly
we attempt to make a factual analysis of the relationship between settlements, namely cities,
towns and rural settlements and road networks based on various maps and our own
observations in Belgorod Oblast, Moscow Oblast, the Republic of Bashkortstan and Arkhang-
elsk Oblast. Then we suggest a discussion of their implications for industrial development.
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,. Road and Road transportation in Russia
Roads vary in width, surface condition, structure and so on. The quality of a road is
important for automobile tra$c, too, because it has an influence on the speed and the mileage
of a car and the car consumption. However, in this paper, its quality depends on the
comparatively general road classification adopted in statistics and road maps. Practically,
roads are classified to three groups, that is to say a covered road, an uncovered road, and a
country road. The covered roads are motor roads, whereas on the latter two groups
automobile tra$c is di$cult. The covered roads contain the road with an improved cover
(cement-cum-concrete, asphalt-cum-concrete and the road of metal and gravel mixed with
building materials) and the road with the covers of ballast, gravel and pavement. It is worth
while noting that the road with the covers of ballast, gravel and pavement is more di$cult for
tra$c than the rest of covered roads. In this paper, if necessary, the covered roads are
classified further to such two subgroups.
Now, we will clarify the road situation in Russia, basically depending on the above-
mentioned road classification. As of the end of ,**,, the total length of Russian motor roads
is 231 thousand km, and their public part is /3- thousand km in length (Goskomstat Rossii
,**-). The rest is the private roads, which are owned by a company or an individual,
occupying --.3 of the all motor roads. The total length of the private roads has decreased
to +,/ thousand km (,3.+) from +33* to ,**,+. The covered roads reach as many as 2..- of
motor roads, but the ratio of the improved covered roads is rather low. For example, with
regard to the qualitative composition of public motor roads, the improved covered roads
represent 0,.,, other covered roads such as gravel paths etc. ,3.*, the uncovered roads
2.2. There is “zimnik,” which is a road used seasonally, specifically in winter in the North
and the East. This road performs an important function regionally. For instance, in the
Evenk Avtonomnyi Okrug +,* million rubles are spent every year for the design, construc-
tion and maintenance of “zimnik” so that it serves as the transportation road of daily needs
in winter-.
We will analyze the present condition of the road transportation (Table +). Freight
transport, reflecting the economic situation of +332,**+ years, increases about +/ both in
turnover and shipment. In terms of freight turnover pipelines show a high proportion.
Except for pipelines, railways account for a considerable share of the total freight turnover,
so the share of automobiles is low. For the recent three years, the total freight turnover has
increased, and its composition by type has not changed remarkably. However, the road
Regional Features of Road Network and their Implications for Industrial Development in RussiaToshio OMATA
7
transportation has grown, though slightly, both absolutely and relatively. When turned our
attention to freight shipment, the road transportation accounts for 1/. For the recent three
years, the road transportation has decreased in composition a little, but has increased in
volume. As a result, even under the present conditions, in the case of heavy and long-distance
freights, their transportation continues to depend on pipelines and railways. But, automo-
biles already play an important part in the case of the short-distance freight transportation.
In the case of automobile tra$c the passenger transportation is the most important. In
this paper we focus on the road networks, taking up suburban and interurban passenger
transportation, except for intraurban. Table , shows that buses accounted for /- of the
interurban passenger transportation in ,**+, and that their share in the case of the suburban
passenger transportation is higher than that of interurban. For the recent three years, in
terms of the interurban passenger transportation, the total number has increased, bus
transportation has also increased in number, though it has reduced a little in percentage. At
the same time, for the same period, in terms of the suburban passenger transportation, bus
transportation has occupied approximately the same percentage, but it has considerably
decreased in number. Having this in mind, it’s hardly to say that the suburban passenger
movement has decreased in number substantially. It seems that the full motorization.
namely the growing movement by private cars lies behind such trend of bus transportation/.
By the way, the number of private cars has increased by +,./ over +332,**+ years, and
amount to about ,* million in ,**+(Goskomstat Rossii ,**-).
The average road haul for the freight and passenger transportation is short in Russia.
That is, concerning the freight transportation, automobile tra$c serves as access tra$c to
Table +. Freight transportaion in Russia by types of general-purpose transport
Turnover Shipments
+332 ,**+ +332 ,**+























































Total -,/,4* +**4* -1,240 +**4* 1*0-40 +**4* 2+1-43 +**4*
*Including the freight shipment of own enterprise and organization, namely non-general purpose
transport.
Source : Transport v Rossii.,**,, Rossiiskii statisticheskii ezhegodnik. ,**,.
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factories and consumers from railway stations and ports. In addition, in Russia it is pointed
out that automobile transportation is more expensive than railway transportation, and the
undeveloped road network is among the causes of such expensiveness (Shuvalov ,**, ; -,+).
As mentioned above, in recent years the position of automobile transportation in Russia has
been rising gradually. Therefore the development and maintenance of the road network have
become an urgent problem, too.
-. Regional Features of Road Network
+) Road network at the federal level and road density by every Oblast
We will now survey the nationwide road network in Russia. Figure + shows some
characteristics of the highway network among administrative centers at the Oblast level
including Avtonomnyi Okrug. First of all, there are remarkable East-West di#erences of the
road network. The covered road network is being developed well, forming a node in Moscow,
in the western part, on the contrary, it is undeveloped in the eastern part, particularly the Far
East0. In this connection, it is worth to note that just until recently during a long time the
East-West trans-Russian highway has not been completed because there was an unfinished
section of the highway between Chita and Amur Oblasts or more precisely speaking, between
Chita and Svobodnyi1. This section of the highway, ,,+0/km in length, was partially opened
in February ,**., though it was not wholly asphalted2. In addition, the special situation
occurred in a road network by the collapse of the Soviet Union. That is to say, apart from
Kaliningrad Oblast which is an enclave, M/+, a road between Chelyabinsk and Novosibirsk,
constitutes one part of the East-West highway, its section (+3*km) lies in Kazakhstan. This
Table ,. Passenger transportaion in Russia by types of service and transport
Intercity Suburban
+332 ,**+ +332 ,**+












































Total ,034. +**4* -+343 +**4* /,-140 +**4* ..*04* +**4*
Source : Rossiiskii statisticheskii ezhegodnik. ,**,.
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is similar in the case of the Trans-Siberian railway. It should be stressed that the roads
directly connecting Moscow and other large administrative-center cities, for example million-
aire cities, are good and most of them are improved covered roads. On the other hand, there
are the sections that are not direct covered roads and which are not improved covered roads
even if there are direct roads among other administrative centers except Moscow. As a result,
except for the North and the Far East, the nationwide highway network among the Oblast-
level-administrative centers round Moscow has been well developed.
The above-mentioned analysis is for the case of the highway network among administra-
tive centers at the Oblast level. Therefore widening the analysis to the whole covered road,
we will now try to relate the road density with the settlement density by Oblast including
Republic, Krai and Avtonomnyi Okrug. As we pay attention to the road network between
settlements, let’s consider that the road density is proportional to the settlement density.
However in this case we use a local administration conveniently instead of a settlement
because of the limitation of the data. Figure , shows that the road density correlates closely
with the administration density, and a tendency could be seen that both the road density and
Figure +. Main Road Network in Russia, ,**,
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the administration density are high in many regions of the western part, and that both of
them are low in many regions of the eastern part.
Only several exceptional regions can be found where the road and administration
densities have little correlation between themselves. In low administration density regions,
the road densities are extremely low in Evenki, Taimyr, Koryak and Nenets Avtonomnyi
Okrug. These regions generally depend on river and sea tra$c and partly on “zimnik”. By the
way, there is Norilsk urban area in Taimyr Avtonomnyi Okrug, but this area administratively
belongs to Krasnoyarsk Krai. In the regions of high administration densities, , groups are
Figure ,. Covered road density and administration density by Oblast
in Russia at the beginning of the ,***s
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recognized as shown in Figure ,. One is the region with a comparatively low road density.
These regions include such Republics as Mordovia and Dagestan, in both of which there is
deflection in distribution of administrations, which makes their road densities low. Another
is the region with a comparatively high road density. This group includes the Moscow region
that is the country’s largest tra$c node, Kaliningrad Oblast and Krasnodar Krai as nodes of
land and sea tra$c and the Republic of Adygeya that is a small region with highways.
,) Road network classified by settlement in selected Oblasts
When based on existing published materials, the object of our analysis is extremely
limited. Therefore, we selected three Oblasts, namely Moscow, Belgorod and Kostroma
Oblasts and used road maps to receive the original database. The reason to select those three
Oblasts as example regions is caused by the variety of those road network conditions. In
other words, as has clarified by the examination mentioned above, Moscow Oblast lies in the
capital territory or area adjacent to the largest center, that is Moscow. Belgord Oblast has a
comparatively well-developed road network though being outside of the metropolitan region
and Kostroma Oblast has an undeveloped road network in the western part (see Figure ,). We
classified settlements by the roads they are connected with. We judge that a settlement is
connected with the road when the distance between it and the road is less than ,km, taking
into account various errors for the descriptive and technical restriction of maps3.
Roads are basically classified into three groups, namely covered roads, uncovered roads,
and country roads. In addition, a railroad can be a substitution of the road as a transportation
means. Therefore we treate a railroad as a covered road to determine settlements with
di$cult automobile tra$c properly. Furthermore, the so-called gravel roads are included in
covered roads, as it has already been pointed out. And in the case of Belgorod Oblast, which
is examined most in detail, we also distinguishe an improved covered road among covered
roads.
We classify settlements by the method mentioned above and define the settlements
connected with only uncovered roads or country roads as settlements with di$cult automo-
bile tra$c. Table - shows the result of three example regions. The settlements with di$cult
automobile tra$c cannot be found among urban ones, they all are among rural ones. At this
point a remarkable di#erence between cities and rural regions can be recognized. The
settlements with di$cult automobile tra$c occupy --.2 of all the rural settlements and this
percentage almost accords with --.- announced for the whole country+*. Further informa-
tion on this indicator is not given, but many textbooks have quoted such announcement from
the statistical book.
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However, the percentage of the settlements with di$cult automobile tra$c di#ers
remarkably among given three example regions. This di#erence seems to be bigger if only
dwelled settlements are examined, because it is estimated that many “dacha” or country
house settlements are included in the settlements with di$cult automobile tra$c in Moscow
Oblast. In all three regions the percentage of the settlements with di$cult automobile tra$c
is almost in inverse proportion to the percentage of urban settlements in the region. This fact
corresponds to comparatively well-developed road networks between cities. Furthermore,
special attention should be paid to the fact that half of the above settlements with di$cult
automobile tra$c are connected by only country road and automobile tra$c there is the most
di$cult.
We have examined characteristics of the road network more detailed in Belgorod Oblast
as an example. We set mesh based on longitude and latitude in the map of Belgorod Oblast
and -0 unit areas are provided (Figure -). Table . shows the result that tallied up the
settlements that are classified by the road it is connected with by unit area. In rural regions
not only the settlements with di$cult automobile tra$c, but also the settlements connected
with the improved covered roads can be found. The latter in contrast to the former was
counted +.. (+0.1) in this Oblast and the number of the former was+2, (,+.,). Both are not
di#erent in number so much. The distribution of these settlements is a#ected by the run of
the improved covered roads, the most of which are highways. On the other hand, turning an
eye to the settlements with di$cult automobile tra$c, most of them lie both absolutely and
relatively in the remote areas from the highway, by which cities and towns are connected
with each other. In addition, for a similar reason there are a few, but high at a rate,
settlements with di$cult automobile tra$c in the peripheral areas of the Oblast. On the
contrary, in the areas strongly influenced by cities and interurban highways, there are
comparatively few settlements with di$cult automobile tra$c. It can be expected that the











































1*+ 0/3 ,500* .5*,* ,+. .5,-. --42 /4+
*A) country roads, B) uncovered roads, C) covered roads.
Source : Database built on Atlas avtomobilnykh dorog Rossiya, Strany SNG, Evropa, Aziya (,**,).
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distribution of the settlements with di$cult automobile tra$c in rural regions will be
considerably determined by the distribution of cities and towns. But, concerning areas such
as No. 2, No. +., No. ,0 and No. -,, the distribution of the settlements with di$cult automobile
tra$c cannot be explained only by the above-mentioned factors. In other words, other factors
such as the situation with the covered roads except interurban roads and the settlement
distribution must be examined. Figure / shows the road network between settlements,
administrative-center settlements, and the district boundaries in No. +. and No. ,, areas in the
Figure -. Comparatively many settlements with di$cult automobile tra$c are located in the
vicinity of the district borders while being related with topographic characteristics in the hill
Figure -. Road network in Belgorod Oblast (,**,)
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33 2- /-. +.. 012 -* ,+4,
*A) country roads, B) uncovered roads, C) covered roads except improved
covered roads, D) improved covered roads.
Source : Database built on Atlas avtomobilnykh dorog Rossiya, Strany SNG,
Evropa, Aziya (,**,).
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region and the forming process of the road network in the rural region. The covered roads
connected almost all administrative-center settlements.
Many settlements with di$cult automobile tra$c at present can be found in the periph-
eral parts both at the Oblast level and at the district level even in Belgorod Oblast, where the
road network is developed rather well in the country. Almost all administrative-center
settlements are connected with the covered roads in rural regions like in the case of the
interurban road network, and the settlements connected with the uncovered roads or only
country roads increase in number in the peripheral parts.
-) Road network model
Figure . shows a descriptive model in which the essential aspects of the above examined
road network between settlements are compiled. The interurban road network has been
developing relatively well as far as it is compared to the other networks within Russia. In the
road network on this level, a distinctive characteristic is the disconnection between the Far
East and other regions in Russia. But this disconnection was to a considerable extent
overcome, for the road between Chita and Svobodnyi was partially opened as it was
Figure .. Interurban, urban-rural and interrural road networks in
Russia (,**-)
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mentioned above. At present there still remains only one disconnection between the periph-
eral Far East, such as Magadan and Kamchatka, and the other parts of the country. In
addition, the highest rank Moscow, the upper rank cities like the capitals at the Oblast level,
other Oblast- or Raion-governed cities and towns are di#erent from each other in the sense of
the development of the road network according to the rank of urban settlements. For
instance, some cities such as Livny and Novosil in Oryol Oblast and many towns are
connected not by the improved covered roads but by the covered roads. Moreover, there are
cities and towns that do not reach motor roads themselves. Norilsk and Salekhard in the
North, Nikolaevsk-na-Amure in the Far East depending on water tra$c , and many mining
settlements provide good examples of such cities and towns. These cases are also shown in
the above-mentioned model.
The road network in the rural region is quite undeveloped in contrast to the well-
developed interurban road network. In this region, as a rule, the covered roads decrease in
length, and the country roads increase. If we examine the network by settlement, within the
rural region, we find that administrative-center settlements are usually connected with
adjacent cities and regional-center cities by the covered roads, and occasionally improved
covered roads. On the contrary, it is non-administrative-center settlements that are seldom
connected with highways and the improved covered roads. In other words, as the road
network has not changed remarkably since the collapse of the Soviet Union, such facts
illustrate the remarkable spatial division between cities and rural settlements in the Soviet
Era.
Rural settlements, especially the ones connected with highways or the improved covered
roads, the ones with other covered roads and the ones with di$cult automobile tra$c di#er
in the sense of automobile tra$c greatly. In the rural region these three types of settlements
are located not mosaically, but somewhat according to regional patterns. For example, the
settlements connected with highways or the improved covered roads usually are located
along highways, whereas the settlements with di$cult automobile tra$c are often located at
the peripheral parts of each administrative region like Oblast and Raion.
The division of the jurisdiction for roads, such as the division of public and private roads
in the rural region is not taken into consideration. Therefore when there were plural settle-
ments in a former collective or state farm, those can be expected to have been counted as
independent settlements. The maintenance, improvement, use and control of such roads will
undoubtedly become an important policy problem. The examination of settlements by the
method suggested in this paper is meaningful, when we consider such business chances as the
Regional Features of Road Network and their Implications for Industrial Development in RussiaToshio OMATA
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Figure /. Roads, settlements and enterprises in the southern part of
Belgorod Oblast
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establishment of business and working opportunities of the inhabitants in the settlements not
a little depend on the road conditions.
.. Road Conditions and Industrial Location in the Rural Region
Staryi Oskol (pop. ,+0,-** in ,**,), which is situated in the northern part of Belgorod
Oblast, has iron ore mines and iron manufacturing, and occupies first place in industrial
output in this Oblast. In industrial output Belgorod (pop. -..,-** in ,**,), the capital of the
Oblast, ranks second, only after Staryi Oskol. Belgord, within the area showed by Figure /, is
the largest agglomeration of the various industries including not only manufacturing but
also commerce, banking and so on. This city, where big plants of energy machinery and
vitamin tablets are located, has a diversified manufacturing structure. In Shebekino (pop.
.0,1** in ,**,), Oblast-governed city, are located many factories such as detergent, biochemis-
try and food industry.
In most of the rural settlements including two towns production of the building materials
is located. Its products include bricks, reinforced concrete materials, chalk, blocks and so on.
Rural settlements No. 0 and No. 1 have sugar-refineries, which are typical in this Oblast
alongside with milk processing factories. Rural settlement No. . has a bakery and a
repair-mechanical factory. Judging from a group of the enterprises, which are clarified when
founded, there are not many enterprises founded after +33, in this area, most of them
concentrating in Belgorod and some in Shebekino and Maslova pristan. All of the factories
located in the rural region were founded during the Soviet Era.
Industrial location has been much too closely related to the railways. The factory-located
settlement without railway is only the rural settlement No. .. Meanwhile industrial agglome-
rations such as Belgorod, Shebekino and so on have highways besides railways. It is,
therefore, appropriate to consider them as nodes of the railway and the motor roads. If we
examine how industrial location correlates with the roads, we see that the most factories are
located along the improved covered roads, and most of further ones with other covered roads,
and none can be found along the country roads.
Not only transporting freights like materials and products but also rural inhabitants’
mobility for their commuting, business and other purposes being taken into account, the
improved covered roads and the other covered ones, though in the same group, di#er greatly
in automobile tra$c, for example its speed, reliableness and safety. Rural settlements can be
Regional Features of Road Network and their Implications for Industrial Development in RussiaToshio OMATA
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and their realization as well as industrial and local peculiarities are supposed to influence
greatly the future regional industrial development.
The Russian Federal Government has developed a long-term road construction plan until
,*,*. The implementation order of the plan has an important meaning both in the sense of
industrial and social development considering the length of the plan period and the expanse
of its object area.
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Notes
+ As for the private roads, how the roads owned by the former state or collective farms change is
estimated to be closely related to the provision of the roads in the rural region. This should be
examined at other opportunities.
, Rodionova and Bunakova (,**- : -,-) refer to this road.
- Ekspert Sibir +- (+-) dated 2 December ,**-.
. The personal car ownership has increased in number by 1.. million or by /... over +33/-,**, years
(Goskomstat Rossii ,**-).
/ Shuvalov (,**, : -,,) referred to the sizeable increase in private cars and the growth of the percent-
age of the private car transportation of passenger movement in large cities. Many problems with
motorization are taken up, and necessity of continuing to develop road networks and of securing
means of financing it are mentioned (Skopin ,**- : ,31,32).
0 Almost all of the textbooks refer to di#erences, adopted road density as an indicator, between the
eastern and the western parts or between the eastern, the western and the southern parts (Shuvalov
,**, ; Rodionova and Bunakova ,**-).
1 Shuvalov (,**,) points it out, too. The importance of this road can be understood in view of the fact
that the Federal Government has put its completion as an aim of the state policy and it must be
finished by ,**/ (Vesti dated ,+ January ,**.. http : //www.rtr-vesti.ru).
2 It was reported that the whole road in this section would be asphalted by ,**2. Vesti dated ,0
February ,**.. (http : //www.rtr-vesti.ru).
3 The di#erence in number between settlements shown in the map and the ones registered by o$cial
statistics is as follows. As for urban settlements, or cities and towns, in the cases of Belgorod and
Kostroma Oblasts there is no di#erence and in the case of Moscow Oblast ,+ urban settlements
(++..) are omitted in the map. As for rural settlements, it is generally di$cult to judge the border of
a settlement namely its unit. In addition, there are statistics on rural administrations, but we cannot
see statistics of settlements. In the case of Belgorod Oblast those statistics of settlements were
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available, the number of the rural settlements in the map occupies /../ of the real one shown by
statistics (Goskomstat Rossii, Belgoroskii Oblastnoi Komitet Gosudarstvennoi Statistiki ,**,).
+* Goskomstat of Russia declares that by now --.- of rural settlements are not connected by covered
roads with public road and railway net (Goskomstat Rossii ,**- : .1).
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